RNA as a catalyst: natural and designed ribozymes.
RNA can catalyse chemical reactions through its ability to fold into complex three-dimensional structures and to specifically bind small molecules and divalent metal ions. The 2'-hydroxyl groups of the ribose moieties contribute to this exceptional reactivity of RNA, compared to DNA. RNA is not only able to catalyse phosphate ester transfer reactions in ribonucleic acids, but can also show amino-acyl esterase activity, and is probably able to promote peptide bond formation. Bearing its potential for functioning both as a genome and as a gene product, RNA is suitable for in vitro evolution experiments enabling the selection of molecules with new properties. The growing repertoire of RNA catalysed reactions will establish RNA as a primordial molecule in the evolution of life.